A taxonomic study was carried out on strain SH25
In an attempt to investigate the bacterial diversity of soft coral from Dongshan Island, many bacterial strains were isolated and characterized taxonomically. This study was focused on one of these isolates, designated strain SH25
T . Phylogenetic analysis of the 16S rRNA gene sequence of strain SH25
T demonstrated its affiliation to the genus Parvularcula. The genus Parvularcula, belonging to family Parvularculaceae, was proposed by Cho & Giovannoni (2003) and, at the time of writing, it comprises two recognized species, Parvularcula bermudensis (Cho & Giovannoni, 2003) and Parvularcula lutaonensis (Arun et al., 2009) . Accordingly, the aim of the present work is to determine the exact taxonomic position of strain SH25
T by using a polyphasic characterization including the determination of phenotypic properties and a detailed phylogenetic analysis based on 16S rRNA gene sequences.
Soft coral was sampled from the Short Sea, near Dongshan Island, Zhangzhou, Fujian Province, China. It grew at about 4 m below the surface. The surface of the soft coral was cleaned with sterilized seawater seven times, then cut it into small pieces with sterilized scissors, the mixture diluted with 0.85 % sterilized NaCl solution, and spread onto marine agar 2216 (BD) plates. Plates were incubated aerobically for 7 days at 25 u C without light. Single colonies were picked and inoculated onto marine agar 2216 plates and transferred three times to ensure purity. Isolate SH25
T was chosen for more detailed study as preliminary 16S rRNA gene sequence analysis revealed similarities below 97.0 %.
Genomic DNA was prepared according to the method of Ausubel et al. (1995) and the 16S rRNA gene was amplified by PCR using primers that have been described previously (Liu & Shao, 2005) . Sequences of related taxa were obtained from the GenBank database. Phylogenetic analysis was performed using MEGA version 5.0 (Tamura et al., 2011) , and clustering with the neighbour-joining, maximum-likelihood and minimum-evolution methods was determined. Bootstrapping analysis was used to evaluate the tree topology of the data obtained based on 1000 resamplings.
The nearly full-length 16S rRNA gene sequence (1428 nt) of strain SH25 T was determined. As shown in Fig. 1 , the phylogenetic tree based on 16S rRNA gene sequences showed that strain SH25
T and species of genus Parvularcula formed an independent monophyletic cluster, with a high bootstrap (100 %) support value. The relationships among strains of the genus Parvularcula were also found in the trees constructed using the maximumlikelihood and minimum-evolution algorithms (Fig. 1) general, a 16S rRNA gene sequence divergence of greater than 3.0 % is accepted as a criterion for delineating different species (Stackebrandt & Goebel, 1994) . The 16S rRNA gene sequence divergences between strain SH25 T and the type strains of the two species of the genus Parvularcula were ¢3.9 %, and thus the data support the view that strain SH25
T represents a novel species of the genus Parvularcula.
General cell morphology was studied with an inverted microscope (IX70; Olympus) using 2-day-old cultures of the strain grown on marine agar 2216 medium. For electron microscopy, exponential phase cells were harvested, subsequently suspended and stained in phosphotungstic acid and then absorbed on a Formvar-carboncoated grid ( Fig. S1 in IJSEM Online). The Gram-reaction, catalase, oxidase and lipase (Tween 80) activities, hydrolysis of aesculin and starch, growth temperature and pH ranges, tolerance to NaCl and antibiotic susceptibility tests were studied as previously described . Other biochemical tests were carried out using API 20NE and API ZYM strips (bioMérieux) according to the manufacturer's instructions, except the NaCl concentration was adjusted in all tests to 3.0 %. P. lutaonensis KCTC 22245 T and P. bermudensis KCTC 12087 T were tested at the same time for comparison. All three strains were positive for oxidase, but negative for catalase. In API 20NE tests, the strains were positive for gelatin hydrolysis and utilization of D-mannose and maltose, but negative for indole production, D-glucose fermentation, arginine dihydrolase, and utilization of N-acetylglucosamine, capric acid, trisodium citrate and phenylacetic acid. In API ZYM tests, all strains were positive for acid phosphatase, alkaline phosphatase, esterase lipase (C8), naphthol-AS-BI-phosphoamidase, trypsin (weak) and a-chymotrypsin (weak), but negative for N-acetylglucosaminidase, a-fucosidase and a-mannosidase. Three strains were sensitive to ampicillin, carbenicillin, cefalexin, cefazolin, cefobid, cephradin, chloromycetin, co-trimoxazole, erythromycin, minomycin, norfloxacin, piperacillin, rifampicin, rocephin, streptomycin and vancomycin, but resistant to metronidazole and oxacillin. Differential characteristics among the three strains are given in Table 1 .
Fatty acids in whole cells grown on marine agar 2216 (BD) medium at 28 u C for 48 h were saponified, methylated and extracted using the standard protocol of MIDI (Sherlock Microbial Identification System, version 6.0B). The fatty acids were analysed by GC (Agilent Technologies 6850) and identified by using the TSBA6.0 database of the Microbial Identification System (Sasser, 1990) . The fatty acid profiles of the type strains of of P. lutaonensis and P. bermudensis were determined in parallel with strain SH25
T in this study. The results are shown in Table 2 . The major fatty acids of strain SH25
T were C 16 : 0 (22.7 %) and summed feature 8 (C 18 : 1 v7c/v6c, 49.4 %), which accounted for 72.1 % of the total fatty acids. The profile differs from that of P. bermudensis KCTC 12087 T and P. lutaonensis KCTC 22245 T based on the presence of C 14 : 0 2-OH.
The G+C content of the chromosomal DNA was determined according to the methods described by Mesbah & Whitman (1989) using reversed-phase HPLC. The DNA G+C content of strain SH25 T was 61.8 mol%, close to the range of reported values for known Parvularcula species (59.0-60.8 mol%).
Analyses of the respiratory quinones and polar lipid profile were carried out by the Identification Service of the DSMZ. The major quinone of strain SH25
T was Q10 (100 %), which was in accordance with P. lutaonensis KCTC 22245 T (Arun et al., 2009) . The polar lipid profile of strain SH25 T comprised phosphatidylethanolamine, phosphatidylglycerol, two unknown phospholipids, five unknown glycolipids and one unidentified lipid (Fig. S2) . This was similar to that of P. lutaonensis KCTC 22245 T , which contained four unknown phospholipids and four unknown glycolipids, but they differed based on the present of phosphatidylethanolamine and phosphatidylglycerol On the basis of morphological, physiological and chemotaxonomic characteristics, together with data from 16S rRNA gene sequence analysis, strain SH25
T is considered to represent a novel species within the genus Parvularcula, for which the name Parvularcula dongshanensis sp. nov. is proposed.
Description of Parvularcula dongshanenis sp. nov.
Parvularcula dongshanensis (dong.shan.en9sis. N.L. fem. adj. dongshanensis of Dongshan, a city in Fujian, PR China, where the type strain was first isolated).
Cells are Gram-reaction-negative, short rods, 1.4-1.5 mm long and 0.8-0.9 mm wide, and motile by a polar flagellum. Positive for oxidase, b-glucosidase (aesculin hydrolysis), gelatin hydrolysis and b-galactosidase activities, but negative for catalase, nitrate reduction, indole production, D-glucose fermentation, arginine dihydrolase and urease activities. On marine agar, produces smooth red colonies with regular edges that are 2-3 mm in diameter after 3 days incubation at 25 u C without light, non-pigmented and slightly raised in the centre. Grows in 0-12 % NaCl (optimum, 1-3 %) and at 10-41 u C (optimum, 28 u C), but not at 45 u C within 1 week. Principal fatty acids are summed feature 8 (C 18 : 1 v7c/v6c) and C 16 : 0 . Sensitive to (mg per disc) ampicillin (10), carbenicillin (100), cefalexin (30), cefazolin (30), cefobid (30), cephradin (30), chloromycetin (30), clindamycin (2), co-trimoxazole (25), erythromycin (15), lincomycin (2), minomycin (30), norfloxacin (10), penicillin G (10), piperacillin (100), rifampicin (5), rocephin (30), streptomycin (10) and vancomycin (30), but resistant to ciprofloxacin (5), gentamicin (10), kanamycin (30), metronidazole (5), ofloxacin (5), oxacillin (1), polymyxin B (30 IU), tetracycline (30) and vibramycin (30). In API ZYM tests, positive for esterase lipase (C8), a-galactosidase, b-galactosidase, acid phosphatase, b-glucuronidase, a-glucosidase, alkaline phosphatase, naphthol-AS-BI-phosphoamidase, b-glucosidase, achymotrypsin (weak), esterase (C4) (weak) and trypsin (weak) activities; but negative for lipase (C14), leucine aminopeptidase, valine aminopeptidase, cystine aminopeptidase, N-acetyl-b-glucosaminidase, a-mannosidase and afucosidase activities. Table 1 shows characteristics used to distinguish strain SH25
T from related species. 
